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Since a large amount of blast furnace (BF) slag is generated, its new recycling processes for the production of valuable materials 
have been required. Development of reusing method for waste glasses is also strongly demanded. The authors have tried to fabricate 
porous materials from those two materials by using the hydrothermal treatment. In the present work, hydrothermal hot pressing 
technique was conducted at 250 – 350℃. From BF slag, a heat-insulating material was obtained, possessing the low thermal 
conductivity of 0.25 W / m K. SiO2-Na2O-B2O3 glass was converted into glass containing water which exhibits the foaming as low as 
200℃ and becomes porous glass material.
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は、ピストンの径を 20mm、試料の圧縮条件を 40 MPa と





















が得られた。Fig. 2 に示す水熱固化体の X 線回折パターン
























Fig. 1 (a) Apparatus for hydrothermal hot pressing, and (b) schematic 
diagram of an autoclave.
CaO SiO2 Al2O3 MgO MnO T.Fe S 
41.5 35.8 15.3 5.48 0.28 1.58 0.79
Table 1  Chemical composition of water-cooled blast funace slag 
(mass%).
Hibschite










Fig. 2　XRD pattern for solidified BF slag compact after the 
hydrothermal hot pressing at 573 K for 1 h.
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径の小さい試料の場合、固化体の熱伝導率は 0.6 ～ 0.7 W / 
m K であり、通常のガラスと同程度であった。一方、より
多孔性が得られた平均粒径 375 µm のスラグでは熱伝導率















4.1 水熱処理による SiO2–Na2O 系ガラスの含水特性に及ぼ
す添加成分の影響
実 験 方 法 ―125 µm 以 下 に 整 粒 し た 63 mass%SiO2– 27 
mass% Na2O – 10 mass% MxOy (MxOy ~ O, Al2O3, B2O3, CaO, 
K2O, Li2O, MgO, V2O5)ガラス粉末に40 mass％の水を添加し、
250℃で水熱ホットプレス処理を施した。得られた試料中の
含水量ならびに放水特性を、示差熱分析により調査した。
実験結果―Fig. 5 に水熱処理を施した 63mass% SiO2–









Fig. 3 Solidified slag compacts after the hydrothermal hot pressing; initial 
particle size (a) < 15 µm , (b) 250 ~ 500 µm.
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Room Temp. 
Fig. 4  Change in the thermal conductivity of the solidified slag with the 
average particle size of original slag particles.














































られる Al2O3、V2O5 を添加した場合 (SNA, SNV) が次いで大
きく、網目修飾成分であるアルカリ土類金属 CaO と MgO、

















実 験 方 法 ― 63µm 以 下 に 整 粒 し た 63mass% SiO2 – 27 

































































Fig. 6  Relationship between glass transition temperature and water 
content of the glass after the hydrothermal treatment; SiO2–
Na2O–MxOy (MxOy ~ 0 (SN), Al2O3 (SNA), B2O3 (SNB), CaO 
(SNC), K2O (SNK), Li2O (SNL), MgO (SNM), V2O5 (SNV))
 [1].
Fig. 7  Obtained compact of the 63mass%SiO2– 27mass%Na2O–
10mass%B2O3 glass powder after the hydrothermal hot pressing 
at 523 K[4].
Fig. 8 (a) SEM micrograph of the hydrothermally treated 63mass%SiO2 
-27mass%Na2O-10mass%B2O3 glass, and (b) EDX profiles for the 
portions A and B in (a) [4].
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これを常圧にて 150 – 400℃に設定した電気抵抗炉内に 5 分




密度が 0.25g /cm3 の軽量特性が得られた。発泡後の試料の
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Fig. 9 Change in macroscopic shapes of the hydrothermlally treated 63 
mass% SiO2 － 27 mass% Na2O － 10 mass% B2O3 glass after 
firing at 150 – 400℃ [4].
Fig. 10 Microstructure of the glass after foaming at 400℃ .
Fig. 11  Change in shapes of the hydrothermally treated 63 mass% SiO2 
－ 27 mass% Na2O － 10 mass% B2O3 glass particles placed in 
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